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PURPOSE:To provide a method for forming a highly accurate resist pattern easily and stably by preventing 
abnormality in the profile of resist pattern in the vicinity of interface between a chemical amplification resist 
and a film to be micromachined. 

CONSTITUTIONS film to be micromachined, i.e., a carbon film 12, is formed on a silicon substrate 1 1 and a 
chemical amplifying resist film 13 is formed thereon. The resist film 13 is then exposed into a desired pattern 
and subjected to post exposure baking before it is developed to form a resist pattern. In such method for 
forming a resist pattern, the carbon film 12 is exposed to a gas containing active hydrogen under an 
environment containing no basic substance immediately after formation thereof and prior to formation of the 
resist film 13. 
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[■1**3] «MM«R±lC»**nfc«axK©JIH 

SX^i;, MIBU> f XhP{cWM/^^->&ll^"r^X 20 

X h^^^«ffla^^,XSi:€:#0::i:^#!Si:'r^I/ 

[f5ejCDfftffl&I&W3 
[0 0 0 1] 

^x h;^->oM*StHt^. 

[0 0 0 2] 30 
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3 fctfcfpfc: J; *>fr ton*. 
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[0 0 0 53 ^-eiTSifi* »^Tf«HlflEtJ«flE*»oK 

XhTl*»*Jir±JM*»AUfcliriBi«»**l (PA 
G : :7* NTS'* F$?x*W— £0 j&>&«j«sn*. C 

|WXhX^X#-^t^-^ (PEB) fc^BW* 

frecnefflrettft. ^©^> B^a?««««tc» 

[0 0 0 63 *»«W^XhTtt«*i««llt 
PAG*6«*«n, PAG^&»4lt«#»|R!ll: 

ttja«^uT»»o««3Wi*, *«sn& 

[0 0 0 7] a*<DKJR««*€f<aWtt«««Vi#fl:4Hf 
B^-f ^<D^i?XMJ»tlt«-rS(i:, £<Dfc^i<t^ 
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j$t£>-5o WX-IX* XSfc (Suga ; Microelectronic Engine 
ering 14 (1991) 249 ) fc^«S!*#l'^X h 

[0 0 0 93 ClC031«^TCD3ffiSJC«fc*tJi^$n - 

EBx^T*jnxK*fc^«L, mwzbvy^tstiz 

S»b<ZrC&So 

[00103 con*, #j;ai/yxn?n 
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*»E*#»«l3n*fca&, 07 (b) \Z7K?<k5\zrt 
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BPSGlTISv'Ua^Ito^l OfgCO 
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ffi^wBPSG mm-mmmx?*) m±rw* 
>>x hmwzmmmztt'rz>mm{tm&m&(.2ti. mm 

[0 0 15] 
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Tr^tt^^^^tf ^x kbit 21 

[0 0 19] Stttt**^tT*Xttt, Kffll 
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Ifr&u iin^^ttYb-r^^^tcffiv^^xT^^o 
x^^nic^sn^o 

[0 0 2 0] Stt^SSS^tf^XSJBRi^^^^at 

3, SJDXK+H^^^AT^^'bcD^e^^. ^ 
^XvfcUStLTte, SiE««ntZMS«S»t. -CO 

^^rttc^AU^TK^o^x^^^XTib-r^^r 
j*, $rs*;n*5>fx*^>y (cd e) £rcffiv>sn 

[0021] a^^^ft^ttftmfi*^:^^**^*^ 
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«JDXR*fc*AT*#i& *6fcK«*»rtO*Tx* 

[0 0 2 2] &±eD^&£fr53i££:LT, 
**tt*Kft^*tt:V^ jB«ft*S-r* J: 5 K LTH * 

/t— ^-r^^ttitt §U £ ETTA'S £E 3© 

[0 0 2 3] ^tt^^^^^t?^X*T<^«lS 

tel Oppb fiE^T, £Offi»S<a!ttXtt4M5© 

SiatTH #ffl5t*Ott[S««lKJC«J;-5«JillXfi8«) 

E©aa«tf5«nc, «aixi8*tc»sufett[*tt«H 

&R*^*»*tD* S**J*fc cfc D E 
[0 0 2 4] ±Eoffla+^*HPXR*fc»# 50 

ft^fcj:o«ainxgi^&Ritbfc«aws»ii*» jejes» 

»rt&*K:#ftt- Hft£r«»JllftXte 

[0 0 2 5] *RH 0**912) ftfc 

ifcWnxBlftWjaiU&oft, c;oWiDXil±fcft*K 

•wont ic J: K>&&m±-rz>m 2 <Dit%®&§tsvv 

T, l^vX hH«»dfr«ttlC. *iDX*<D*mfcft;3* 
ttltaoiHtKJ: o»*«*-r*» l 

[0 0 2 6] fb^Sfc»«©fiaWlCj;DK*«^ 

^JJUXKcO^MfC® 1 ©fls^**««k**-6*RiUT 
tt, »i©ft^4fc**trl«**IliXB»BfcS»a* 
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±fc***nfc«liaX»J:fcft*»flHHU^X 

ST* U-^X h/X*— >HMUrtt(C*tt»T. I^X MB 

sMtsmi:, «Jmx«<D^®(c«*«itj!i3a&ff 
ss»c«iioxia&jtoJ»ffl3a-r*Jit*«f«^LT^ 
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[0 0 2 8] ez-c, ^{£it^il^««c5nX|g0^ffi 

Ui^xhK^xii^ra^ff^in^S^bT^ 

0 ot^Jitcun^TSo s^assco 

ftIJ»«*6^^XM6#*T(Z)i!»»RI&l 0#JKl*3£f 

set. mv<\zvi98m&m<Dikm<Dm* mm&6L& 
s. 
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«UDXRS»j«L/fciaafc, IP^#S^*{w#ST^* 
»rr*£U»fc* l»nXK*ff«b<»jKSttttK»« 

hox««k:*<»«ets, y>ifu>y*>Hte««a 

[0 0 3 0] SLh®:#8glCJ;D, i*^©ScotifgL 

>*x h\z&ft*&mxm*i<Dftmtti&-e<z>mmKm<?>SB 

IP*, *JnxRcoxy^>^«ffc^T'b^tt«lflittft 

[0 0 3 1] (H*®2) t:*n^ Xtt 

<t L^X h«©JWBE»fc* fc^M»©JM#te J: DK 

^, ^^xh*«o!fe^^4fe3ioT^b#«lt«oWWK 

&ffViW^xMB*»*'r*ca:fcJ:D, U^X MRt 
JHBffrififc: U^X hli*<t 0 t>i««ScoK«^ 

[0 0 3 2] Jio*»fcJ:*V^xh«[»fifc©aKiB* 

i^x h-*«ifffifc#*E-r*K»ft*j^»*uT^n h 
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[0 0 3 3] <* *>\Z*&W<Djjmz&tl\i* »«£S9« 
■©Wit LTV^ M:«fl«IW!ltBI-C!)t)Oft 

[0 0 3 4] (IS*^3) fcitltf, ffi^ 

ftKTfcttl^S l^X b<D$L»m<D}t&tl&lfi 

[0 0 3 5] 

(9HM1) SIUI *»M©Bio««i:«to*l/ 30 
>?x h;^->»*i8*^tKBHT*s. 

[0 0 3 6] 01 (a) l^ti^Cy'Jn^ 

S (ttffl9!£tK> l KDg^C, 7^bD>^7^ 
ttfc<fc0«*R (tttttlXB) 12^:^0. UmTi 

[0 0 3 7] 02 (a) tejK?-«fc 5 fc, y'J^ 

>m$L 1 1 ±fc«3HB 1 2 £^jSb&S#L31*K 1 0 £ 
K*«B2 OrtteEBT*. dco^§§§2 0^JC«5p 
ff¥SS«2 1, 2 2^t|9:e^nT^D, 40 
0 teTf)<Z>mffi 2 2 ±tC««$n*o Ki£^§8 2 0ft$ 
^861 0 OmToortCft^UT^^ #X2gAP<fc D*3§ 
#X£as»l 0 OsccmT^AU ¥fr¥«m&2 1, 2 
2KtCV>f ^D««iB2 3 2. 45GHz© 

kw^5#Mffliubfco 

[0 0 3 8] d<7)<hi*> *UPXR£LT<D«*|R1 2 CO 
ppb ~C&-?fco 

[0 0 3 9] #V>T, 01 (b) f^T<t3{C, bS3§®I 50 
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[0 0 4 0] 01 (c) {i^*r<fc^tr, 

— !f* : 2 4 8. 4 nm) 

4£rfrbT»3Btl 5£fl8f*U /1^->B3te£frV>> 

OmJ/crn 2 T&ofco 

[0 0 4 1] 01 (d) fc»-rj:5fc, *yh 

^l/-h 1 7±?9 0t:T9 OI^K^X hX^Xtf-S^ 

2 3t:{C?&aJUfe 0 *<Z>&, 01 (e) \Z7jkt&5 
\Z. 2. SSwt^Ofh^^W^-^/WF 

d*wh (tmah) xmwt\z9 o&mmmvTm 

[0042] zo^oizVTmzntc.rtf-y&fe&m 
wpwhb (sem) iz&Qmmisfcism* mm&o. 

[0 0 4 3] ^<l/T***fli:«J:nH ^H12^ 
MbfcfftftfclUUSIKl 5ft*S2 0ft£J|X 

ft£te4&B<Bft#£Mikb&#S, c©«tttf-fh** 

*Kl 2^^co»(Dlt««U<«SSttW«<o»»*«i 
fMWMMl'^X h 1 3K*t*«JttKK 
1 2 tCD»H#iET©Ji*ftB©»^ X\tT>y-X 

1 2 0 . 1 itmTJWftl/fc. 
[0 0 4 4] *V>T, 0 2 (b) ^-Tct^tc, ttjfflS 
1 0 $^J6 10 0 mToorfc»»3nfcR«3SS 2 4 
^iCEBbfeo ^COS, SiW»2 40«:Rtl / fc7 
-r^Diftft««2 5fc**^S««5 0 OsccmT^A 

n{C<t:D«inX^<?iLT<7)^^Kl 2(C7K*^*Ab 

»2. 4 5GHz, i^jlkW^Uco 
[0 0 4 5] StlJDXK«tbTcD^3g]^l 2CD 
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ppb ~C&-ofto 
[0 0 4 6] Ctl&mt. JBl©S«HtH«:l/T, 

mTii^ &mm r & * Sk» fc 7 a 7 r -f jvo/t * - > 

^hD>X^!y^^^J:0K^^MiP0. lMmTi 

[0 0 4 7] S3 (a) fc^f* 5 fc, WOEM 

M10 £^a6 1 0 0mTorrfc*»£nfcE#*S2 6 

150 0sccmT*Ab*: o SJfc§S§2 6 

U *JDXR+i:bT<0«*|Rl 2K#*£*Abfc. 
[0 0 4 8] ttXltl,T^I120 

[0 0 4 9] cnHBtt, »l©*J6«i:|B|«fcLT, 

mT«3M^ 5 Vt4 )V<Drt 

[0 0 5 0] ft*3, **ifX*WAbfcRlK«»*lr, 

MXK12£KI*0. UmTMbL 40 
[0 0 5 1] 0 3 (b) 5 fc, WZLS 

1 0 1 0 OmToorfc*«anfc5»S*«» 

2 8|*rfc:Kebfc. Ei5«82 8fil:**»X 

£flfc&5 0 OsccmTajSAb&o £Jfc««2 8©«BiCtt 

mm 2 9*eu BU&tM2stonjixRiWK*im 

M5J:5IC&t)W*. XClCfi. J»«*f3 0£I2b 
SIAbfc. 50 
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[0052] ccot#, &toj:mt[sT<Dfcmmi 2<o 

MtfLfr*>* ±G0E>AmtW9STa>mtt. 3 0#£bfc o 
^CDt^TC0^K^*CD7>^-T«S«l Oppb 

[0 0 5 3] CtlPiPlil »l©«Jt«ftW«teLT, 
fc* ^CD*§*> £109HKfl&MBIC. »«^0. 3 m 
[0 0 5 4] fc*5> C©i$t)**^XSiAl^« 

9 a t cd*s^#x mix *> mmom&tm £ n^ 0 

*Kl2£jBJ30. Umt»«U ^OSfflSStitl 
0«:1 Oppb coy>^nr^ffl^^JC3Bra^Mb^o 
WMM1 0«Wll:T«*T?l 0»Bft# 

[0 0 5 5] SfcHT, tt&flX 
S 1 0 £^£> 1 0 OmToorJC#»SnfcSJ6»»ft 2 0 
fcEBU 1 0 OsccmTWAU ¥fr¥ 

Kti2 1, 2 2tCMfe»2. 4 5GEz<D-?H7U$i& 
1 kWT5»M9itobfc. fc*3, »E*Ss»^6^9X7 

[0 0 5 6] zinewb, m©«*«fcH«te:bT, 

fc*iBi#?^Mii30jii* ffimK*-><D 

mat, #xhx^x#-^t^^ IMMMfefr-s 
fc. flllOftttM^nfltfc:. MbPO. 3 m 

t>m z nit. 

[0057] mmz, *mm<DM&&&m-rz>ftti>\z* 
temjzm&M&i'itWimw&m&^&mM&nmmzm 
b^fecDtc^bT> *mw*mmvito *r» nox 

hD>A/^y^»JC<fcD^*«l 2£B£i¥0. lMmT 
»*b, C<^>««13®^«1 0<&1 Oppb <DT>*-79 
fflm^(C3 0WS:Bb^, ^CDg, S«t3SS«10^2 

0 OX^Tl 0»fB»r»b> ^«±tC3 OWftlb, 

^ia*-c?&aibfco 

[0 0 5 8] »1<0*««^H«^ ^ffl3SS 

« 1 0 £^g> 1 0 0mToorfc»»*n;fcEe*« 2 0 ft 
JCffigb> 7K^^A«:^fil 0 0sccm-C*Ab, ¥ff^ 
fi«i2 1, 2 2t:H»»2. 4 5GEz(OV-f^D$S: 

1 kWT5»IBBHlPb&. ft*5> «*ft»J&>6^7X7 

[0059] smew*)* jBiostJswtHafcbr, 
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[0 0 6 0] JK»Rk:»UT»MM1^6»B«l 
fflSS:ffo^:^^5, n*>tl1tn*->\mi (a) fc 

o. umos«$n^vii#M$nfc. i# 

[0 0 6 1] ft*5, »i~»4©g»Mrcrtt* SinxK 

[0 0 6 2] *"*\ 04 (a) \Z^£o\Z, ^7yU 
n>^«4 1±KMW1 OOnmt^^CDCX 

04 (b) £j**r«fc5fc:, i^Hrnyj^rtf- h 
*Jc, »«*U%^^-6<fc5^»lcoKas^Sd4 3tU 

*>**»*L&i**4 4 *±EaHS±te»«0 U & 
fi=£5 0 Orpm THlit* ££fc<fc^Ta«*®£#:t;: 
«38£»IS»t4 4£»#U ^C0^5 0 0 Orpm T*« ^ 

[0 0 6 3] 04 (c) \Zifk~TXvlZ, $&2<D 

-tTiu&nr * z: tic j: o uvx h 4 6 *©«»£fiBHi<* 
[0 0 6 4] ft**, cjnri^Xr^ 6+(:§^n^i 

«3£»4 5MM4 (b) a>H»^nffiK4 4>t>iC^n 

04 (d) fcaWJcSlC, 7thVX^47^ 
lTKrFX+>'V)t£/^->g*U $££95 
9 0®m<Dmft&^-?*ffoZ.Z:\ZJ:r)mftZife 

Hn+>/H**»cJ:D 9 0®m<D7)Vt> USMfc*fr 
134 (e) KtkT<J:5K:, l/i;XhW->4 9S 

[0 0 6 5] ^0<i:5(:lTMUfcU^N/^-> 
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[0 0 6 6] &*5, *3ttK«TttK5B^BtUThU7 
xr^X^7 1 - A h U 7Jl^t P ^ ^ >X W>i& 

*x*~^A*g, x;^z^AE 3-Hr. 

^A10CF 3 SOs , p-CH 3 PhSOs " , p- 

no 2 PhSOs - s«ADy>fc&fc 

[0 0 6 7] S«fctt*£IH<B^£&tt;*ii:S 

mmzvztt&iz. m^mmm^iktxijimiznm^ 
itvt&-c»±tsitzii\ «u<B*©«aBT?WR*apii(k 

[0 0 6 8] **««71M«3ttlTKr FX^^V 
SiEMW%<, 0IX.tfSlCF)KK£md:JB2C[)M9l^n 

(nsfi^j6) 05 «*3&9j<bss 6 <Dmmm\z%t>^u-j 

[0069] *-r, 05 (a) tc^*r<fc3{c:> mfe&m 
fMCM^nfcyua>M5 icommz, ^JEEC 

VD^fC<t0Mi90. 8/im©BPSGB5 2&»«L 

05 (b) b:^--h5 3±T£ 

C0g«£l 0 0^3 O^MiD^bfco 
[0 0 7 0] ZilT, mmEMWMtt&OXS \ZVTft 

Bfl^* >A|*J \Z&tiL*m AT*. Cioawtttl 0 0"C(C 
ttS««pfcU>?X hj^DWf, *o^XM*B 

[0071] ^ii^yxh^D77^;v 
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[0 0 7 2] $6^, Cl<Dffi3a§fTofcX«*llDS»t* -5 
[0 0 7 3] fc*5, MitHMDSS:fcfcS^ gij 

[0 0 7 4] #C^T> 05 (d) t^-Tck^fc, 

sauBk*^ e u s>x hBiwjAftrcoikmna i o #t » 

COl/^X H£#L 1 2 5tT9 O0>m^ 
* h:/V'-h±TR3tM^-^£fT^ «1. 0 jam 

[0 0 7 5] *10«B«|iW«fcUT» 

[0 0 7 6] JK&feJfc 06 (a) fc7*-r<fc3fcfl!lffia 

££3, S^nfc/^->OT6 (b) fc^TJ:5fc<BJ 
fift*«/J^<* BPSGR5 2t^XNR54(Dj|Lffi 
#j£Ol/yXhli5 4+lc||$0. 1 MmZ>8i«£n& 

\z$>z>. bps, ±E*a3ao«K:*©«3aK:A**Tf* 

[0 0 7 7] *1\ «6 0XttM2:nai::H5 (a) 
(b) fc«TJ:5fc, yU3>M5 lO^It:, *£E 
CVDftfcJ:?>IRJ*0. 8 MmCDBPSGM5 

1 0 0tST3 0#ffliOj»l,jfc. &V>T, 0 5 (c) ICS 
S>X h«^d6*T<Z>»W9Wtt 1 0 #T&* 0 
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[0 0 7 8] *H-C, 05 (d) (C^Tcfc -5 (C, l^X 
hJBI£ 1 2 5<CT9 0&m*y h^U- h±T«Mt*t 

m^ftffifr&&&ft&m\z£r)rt?-y&yt*m\ * 
[0 0 7 93 06 (a) IC 5 fcfllfift 

RH6 (b) fc^T<fc5fc«Sft#/h3<, BPS GBI 
[0 0 8 0] 

te±n«. &mmmm±\zmaj:jR&Mf£vizm9i\z. 

[0 0 8 1] sat. (»*j®2) tccfcn«, 
7H ^©i/i?xh/t^->«»diT*, 

30 [0 0 8 2] (M«fl3) Kj;ntf, tk« 

S<r€T, 4b¥4Hiau^Xh*AV)TAira:^D7T 
[0ffieDfB#&ifc9i] 

[01] *i©*jn«fc«tos^^xh/^->»flEx 
^ s^^*r^fH0o 

[0 2] SlSV»2<Dll««^fflV>feffl3a^B<3D«* 
^T0o 

[03] msRzfm4<Dmmmzm^r^mmm<Dm^ 

^T0, 

[0 4 3 »5 h/^->»«l 
^«:^T»rM0p 
[0 5 3 «6»tf»7©*««JK«fe*^^Xh/^- 

[0 6 3 m6&^7<D^ifi^ItcJ:^U^X 
50 <D^ayy^)^^^M£it1gtVxm'rmmmo 



—592— 



(9) 



15 



16 



11, 4 1, 51 

R (*nnxR) 

1 3, 4 6, 5 

1 5-&7fc3t 

1 7 -fry N^-h 



1 2, 4 2-^31 

14,4 7»-V* 

1 6-B3t«« 
2 0, 2 4, 2 



6, 28- 
2 1,22 ».^ff^FS«a 



2 7-S^« 

3 0-&«*f 

4 4-K*^»j*a 
(«aoxR) 

5 3-*yh^-h 



7-57995 



2 5»^^D» 

2 9- 
4 3' 

4 5« 

5 2- 



•SSlco&fB 

■» 2 COffi^ 
•BPS GR 



(o) 



tb) 



(c) 



(d) 



(e) 



[HI] 



ii 



1^-13 
12 

-ti 



-i i — 1 1 — i i—i r4 



16 



13 

«-H2 



16 



—13 
3—12 



[02] 



3. 



it 



(a) 



1_ 



10 



(b) 



24 



L 

r 



[07] 




1 



(a) 



( b) 



—593— 



(10) 



^BB¥7-5 7 9 9 5 



[03] 



26 



(o) 



[04] 



(ol 



4 ? y 



(b) 



---47 



• f .; ■ 

o «! ! ° 

1 ° u 6 



.43 



Id) 



O 
O 

o 
o 




28 





4 







(b) 



[05] 



(o) 



lb) 



V//////A 



46 
45 

1^42 
I 



(c I 



-51 



t 51 



~j-^-53 



id r 



1 \ 



51 



i 

i 

i 
i 



it) 



me] 




(a) 




/ 




—594— 



(11) «fB§¥7-5 7 9 9 5 




i _i i i 

0 200 400 600 800 



NH4* ■ (ne/w>fer) 



(51) lot. CL 6 

G 0 3 F 7/039 
7/38 



5 0 1 7124 -2H 

7352 - 4M 



F I 



HO 1L 21/30 



5 7 1 



(72) MttT 

#*;n»;n«*#K/MBi3KX»ri#* <* 



—595— 



